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%DFNJURXQG(QGRYDVFXODU PDQDJHPHQW KDV DVVXPHG D JUHDWHU UROH LQ WKH WUHDWPHQW RI FULWLFDO
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%DFNJURXQG 6XUJLFDO WUHDWPHQW LV WKH VWDQGDUG WKHUDS\ IRU RFFOXVLYH DRUWLF GLVHDVH +RZHYHU
HQGRYDVFXODU WKHUDS\ LV OHVV LQYDVLYH DQG DOVR IHDVLEOH LQ WRWDO RFFOXVLRQ RI LQIUDUHQDO DRUWD:H











































0HWKRGV:HDQDO\]HGSDWLHQWV IURP WKH35R[LPDO(PEROLF3URWHFWLRQ LQ$FXWHP\RFDUGLDO


























%DFNJURXQG $GMXQFWLYH WKURPEXV DVSLUDWLRQ LQ 67HOHYDWLRQ P\RFDUGLDO LQIDUFWLRQ 67(0,
LPSURYHVPDUNHUVRIP\RFDUGLDOUHSHUIXVLRQEXWHYLGHQFHIRULPSURYHGFOLQLFDORXWFRPHLVOLPLWHG
$OWKRXJK QRW SRZHUHG WR GHWHFW D GLIIHUHQFH LQPRUWDOLW\ WKH 7$3$6 WULDO LV FXUUHQWO\ WKH RQO\
UDQGRPL]HGWULDOKDYLQJGHPRQVWUDWHGDUHGXFWLRQLQPRUWDOLW\ZLWKWKURPEXVDVSLUDWLRQ7KHDLPRI
WKHFXUUHQWDQDO\VLVLVWRGHWHUPLQHZKHWKHUWKURPEXVDVSLUDWLRQGXULQJUHYDVFXODUL]DWLRQIRUDFXWH
P\RFDUGLDO LQIDUFWLRQ UHGXFHVPRUWDOLW\FRPSDUHGZLWKSHUFXWDQHRXVFRURQDU\ LQWHUYHQWLRQ 3&,
DORQHLQDODUJHUHDOZRUOGSDWLHQWSRSXODWLRQ
0HWKRGV%HWZHHQ  DQG  67(0, SDWLHQWVZHUH WUHDWHGZLWK SULPDU\ 3&,
ZKRZHUHSURVSHFWLYHO\HQWHUHGLQRXUGDWDEDVH2IWKHVHSDWLHQWVZHUHWUHDWHGZLWKWKURPEXV
DVSLUDWLRQGHYLFHV3URSHQVLW\VFRUHVZHUHFDOFXODWHGIRUHDFKSDWLHQWDQGWKLVUHVXOWHGLQDFRKRUWRI
 WKURPEXVDVSLUDWLRQSDWLHQWVPDWFKHG WRSDWLHQWV LQZKRPQR WKURPEXVDVSLUDWLRQZDV
SHUIRUPHG$IWHUSURSHQVLW\VFRUHPDWFKLQJ WKHUHZHUHQRVWDWLVWLFDOVLJQL¿FDQWGLIIHUHQFHV LQ
EDVHOLQHYDULDEOHVLQFOXGLQJGHPRJUDSKLFDQGSUHSURFHGXUDOYDULDEOHVVXFKDVKLVWRU\RIGLDEHWHV
























































WHPSHUDWXUHSULRU WR UHSHUIXVLRQ)ROORZLQJDQLPDO UHVHDUFKZHDLPHG WRHYDOXDWH WKH VDIHW\DQG
IHDVLELOLW\RIUDSLGO\LQGXFHGK\SRWKHUPLDEHIRUHUHSHUIXVLRQLQSDWLHQWVZLWK67(0,
0HWKRGV  SDWLHQWV ZLWK 67(0, VFKHGXOHG IRU SULPDU\ 3&, ZHUH HQUROOHG LQ WKLV SURVSHFWLYH




5HVXOWV7KH WDUJHW WHPSHUDWXUHRI& &ZDV DFKLHYHGEHIRUH UHSHUIXVLRQZLWKRXW
VLJQL¿FDQWGHOD\LQGRRUWREDOORRQWLPHPLQYVPLQK\SRWKHUPLDYVFRQWUROVS 
'HVSLWHVLPLODUGXUDWLRQRILVFKHPLDPLQYVPLQK\SRWKHUPLDYVFRQWUROVS 












,QWURGXFWLRQ $ UHFHQW PHWDDQDO\VLV RI UHJLVWULHV VXJJHVWV WKDW SULPDU\ DQJLRSODVW\ 33&,










5HVXOWV ,Q  RI WKH  UHJLVWULHV WKHUH ZHUH GDWD RQ FDUGLRJHQLF VKRFN RU LWV HTXLYDOHQW ,Q 



























2EMHFWLYH 7R HYDOXDWH WKH DVVRFLDWLRQV EHWZHHQ V\VWHP WUHDWPHQW SDWLHQW DQG'% GHOD\V DQG
PRUWDOLW\LQSDWLHQWVZLWK67(0,
'HVLJQ6HWWLQJDQG3DWLHQWV7KHVWXG\ZDVEDVHGRQSRSXODWLRQEDVHG'DQLVKPHGLFDOUHJLVWULHV
RISDWLHQWVZLWK67(0, WKDWZHUH WUHDWHGZLWK33&, IURP-DQXDU\ WR'HFHPEHU
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YV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7DEOH VXPPDUL]HV
WUHDWPHQWVWUDWHJ\0$&(DQGEOHHGLQJFRPSOLFDWLRQV1HWDGYHUVHHYHQWUDWHVZHUHVLPLODUEHWZHHQ
